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ABSTRACT 
As phase one of a study to test the hypothesis of equal exploitation rates within the Copper River District commercial 
drift gillnet fishery, coded wire tags were inserted into chinook salmon Oncorhynchus tshawytscha juveniles of four 
Upper Copper River stocks, three stocks per year, during three consecutive seasons, 1997-1999.  Juveniles were 
captured in each system using baited minnow traps, marked with the excision of the adipose fin, inserted with binary 
coded wire tags using Northwest Marine Technology tag injectors, and released.  A total of 47,602 were tagged from 
the East Fork Chistochina River (1998 and 1999), 71,469 from the Gulkana River (1997, 1998, and 1999), 48,100 
from the Klutina River (1997 and 1999), and 47,204 from the Tonsina River (1997 and 1998.  For tag recovery, the 
harvest of the commercial fishery will be screened for marked individuals as the adults return from 2001 through 
2004. 

Key words: chinook salmon, Oncorhynchus tshawytscha, Copper River, Gulkana River, Klutina River, Tonsina 
River, East Fork Chistochina River, coded wire tag. 

INTRODUCTION 
Copper River chinook salmon Oncorhynchus tshawytscha stocks are harvested in commercial, 
commercially caught home use, subsistence, personal use (recently designated subsistence), and 
sport fisheries.  Between 1994-1998, an average of approximately 73,600 chinook salmon have 
been taken annually in these fisheries (Table 1).  Comparison of the annual harvests from these 
fisheries reveals recent, dramatic increases in pressure on these stocks.  For sustained 
management, it is imperative for harvest patterns and spawning escapements to be better 
understood as more demands are placed upon these stocks by the various fisheries. 

Table 1.-Recent 5-year averages of Copper River chinook salmon annual harvests by 
fishery, 1979-1998. 

5-Year 
Averages 

 
Commerciala 

Commercialb
Home Use 

 
Sportc 

Subsistence/ 
Personal Usec 

 
Total 

1979-1983 29,234 d 2,229 3,515 34,979 

1984-1988 38,717 d 2,450 3,009 44,176 

1989-1993 31,378 d 4,425 4,182 39,985 

1994-1998 57,969 1,452 7,613 6,798 73,561 

      

a Data from Morstad et al. (1999). 
b Data from D. Sharp, Alaska Department of Fish and Game, Cordova, personal communication. 
c Data from Taube (In press). 
d Commercial Home Use was not reported prior to 1994. 
 

These fisheries are managed under current regulations outlined by the Copper River Chinook 
Salmon Fishery Management Plan.  This management plan directs the Alaska Department of Fish 
and Game (ADF&G) to manage the Copper River commercial and recreational fisheries to 
achieve a spawning escapement of 28,000 to 55,000 chinook salmon.  The best available 
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information on harvest, age composition, and escapement information obtained from mark-
recapture studies, aerial surveys, or other means are to be considered. 

Aerial surveys are conducted to provide index counts of chinook salmon in eight clearwater 
streams in the Upper Copper Basin.  These index stream counts reflect the presence or absence of 
chinook salmon, however, do not reflect accurate escapement to these tributaries.  One season of 
escapement data exists on the Gulkana River, which produces a major portion of the Copper 
River run, from estimates of fish passage through a weir that was operated in 1996 (LaFlamme 
1997). 

Radio telemetry studies of Evenson and Wuttig (In press) are presently investigating the 
migration of adult chinook salmon through the Copper River drainage to their natal spawning 
areas.  Scheduled to be conducted for three years, 1999-2001, this study will provide estimates, 
by year, of the proportions of spawners in each major tributary of the drainage. 

The migratory timing of specific Copper River stocks through the commercial fishery is 
unknown, although presumed to be related to the distance to spawning grounds, as is the case 
with chinook salmon stocks of other large rivers (Burger et al. 1985, Pahlke and Bernard 1996).  
In 1999, Evenson and Wuttig (In press) did find that the upriver stocks were passing through the 
Chitina personal use dipnet fishery earlier than the lower river stocks.   

The relative exploitation rates of each stock in the commercial fishery are also unknown.  As part 
of a long-term program of stock assessment for chinook salmon in the Copper River, a coded 
wire tagging (CWT) study was initiated in 1997, consistent with the methods of Cormack and 
Skalski (1992).  The long-term objective of this study is to test the hypothesis that adult chinook 
salmon from four Copper River stocks with potentially different migratory timing have the same 
exploitation rate within the commercial fishery. 

Stocks of four tributaries, which were believed to be the major components of the Upper Copper 
River run:  the East Fork Chistochina, Gulkana, Klutina, and Tonsina rivers (Figure 1), were 
selected for study.  The objective of the tag deployment phase of this study was to release tagged 
juveniles in these four systems over a three-year period.  Tags were deployed from 1997 to 1999.  
From a simulation based on a likely scenario, an annual tagging objective of 20,750 juveniles for 
each cohort tagged was estimated to provide enough tags in recovery to detect meaningful 
difference in exploitation rates. 

The 1999 season was the final year of tag deployment, thus completing phase one of the project.  
This progress report summarizes the methods and results of the project’s tag deployment phase 
(1997-1999).  In addition, a discussion of the outlook for tag recovery is provided.  Tag recovery 
from the commercial fishery is scheduled to begin in 2001 and continue through 2004.  Data 
analysis and findings will be reported following the tag recovery of adult returns. 

METHODS 
Juvenile chinook salmon were captured using standard, steel mesh minnow traps.  The traps were 
baited with cured salmon roe and placed at various locations near the riverbanks.  Traps were 
typically fished for 20-minute intervals.  Beach seines were also used on the Gulkana River; 
however, were generally found to be less effective. 
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Figure 1.-Upper Copper River Basin chinook salmon coded wire tagging locations (shaded rectangles), 1997-1999. 
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Juvenile chinook salmon ≥50 mm fork length (FL) were retained for marking and tag application.  
All healthy captives were anesthetized in a buffered tricaine methanesulfonate (MS-222) solution 
to allow handling and reduce associated stress.  Prior to marking or tagging, fish were inspected 
for missing adipose fins.  Those with a missing adipose fin were inspected for the presence of a 
wire tag (procedure follows).  Individuals found to have tags were released.  Fish were marked 
with excision of their adipose fin.  Binary coded wire tags were then inserted into the snout of 
each individual with either Northwest Marine Technology1 (NMT) Mark IV automatic tag 
injector or a NMT handheld multishot injector.  Tagging units were adjusted to either the half-
length or full-length setting that inserts a 0.5 or 1.1 mm coded wire tag.  Tagging was performed 
in one session each day. 

The presence of the tag was then verified in each fish through the use of a NMT portable 
sampling detector or a NMT handheld “wand” detector.  Fish found to have no tag were again 
subjected to the insertion procedure and tag presence was again tested. 

Tests for short-term tag loss and mortality were performed, unless precluded by logistics or other 
complications.  After the completion of each daily tagging session and prior to release of tagged 
juveniles, a random sub sampling of 200 individuals was performed for these tests.  These fish 
were retained overnight for a period of 8 to 12 hours.  Fish that did not survive the retention were 
counted and recorded as overnight mortality.  The remainder of the retained individuals were 
then subjected a second time to tag detection procedures for verification of tag presence.  All 
individuals with no tag were recorded as overnight tag loss.  When daily tagging sessions 
produced less than 200 tagged individuals, all individuals of that day’s session were retained for 
the tests. 

Upon completion of daily tag insertion and verification, the tagged individuals were then released 
downstream of the workstation.  Data were recorded daily on project log sheets.  Estimates of 
valid tag releases were calculated by multiplying the total number tagged by the overnight tag 
retention and survival rates. 

RESULTS 
TAG DEPLOYMENT 
Tags were deployed in juvenile chinook salmon of the East Fork Chistochina (upper Copper 
Basin), Gulkana (middle Copper Basin), Klutina (lower Copper Basin), and Tonsina (lower 
Copper Basin) rivers through the three year period of 1997-1999.  Juveniles of only three of these 
rivers per year were tagged, resulting in two, three, two, and two representative tagged cohorts, 
respectively.  Throughout these three seasons, tagging was conducted on the East Fork 
Chistochina River in 1998 and 1999, the Gulkana River in 1997, 1998, and 1999, the Klutina 
River in 1997 and 1999, and the Tonsina River in 1997 and 1998.  The objective for each season 
was to mark at least 20,750 chinook juveniles from each of the stocks being tagged.  This 
objective was surpassed by roughly 15% in all years for each group tagged (Table 2).  Table 3 
provides a summary of tag release details, including release dates, tag codes, and results of 
overnight mortality and tag retention sub sampling. 

                                                 
1 Product names used in this report are included for scientific completeness, but do not constitute product endorsement. 
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Table 2.-Estimates of valid tag releases for the Upper Copper River Basin wild chinook 
salmon coded wire tagging efforts, 1997-1999. 

Stock 1997 1998 1999 All Years 

E. F. Chistochina -- 23,809 23,795 47,604 

Gulkana 23,799 23,733 23,936 71,468 

Klutina 23,931 -- 24,169 48,100 

Tonsina 23,637 23,574 -- 47,211 

All Stocks 71,367 71,116 71,900 214,383 

 
Juveniles of the East Fork Chistochina River were tagged in 1998 and 1999, yielding release 
estimates of 23,809 and 23,795, respectively.  Three tag codes were used each season.  Trapping 
occurred throughout the length of the river.  Tagging crews conducted weekly float trips via 
whitewater raft with access at Mankomen Lake.  Trapping, tagging, and releases occurred at 
various temporary camp locations.  The NMT handheld tag injector and wand detector were 
utilized for this system. 
 

On the Gulkana River, crews released an estimated 23,799 tagged individuals in 1997, 23,733 in 
1998, and 23,936 in 1999.  Three tags codes were used during each of the three seasons.  A base 
camp was established downstream of the Sourdough boat launch access point.  Trapping 
occurred from the base camp, upstream to the confluence with the West Fork.  The NMT Mark 
IV tag injector and detector were used. 

Tagging was conducted on the Klutina River in 1997 and 1999, yielding release estimates of 
23,931 and 24,169, respectively.  Three tag codes were applied in 1997 and four codes were 
applied in 1999.  A base camp was established downstream of the Klutina Lake outlet.  Trapping 
occurred primarily within 5 km of the lake outlet; however, roughly 8% of the captures were 
from near the Richardson Highway Bridge within 3 river km of the confluence with the Copper 
River.  The NMT Mark IV tag injector and detector were used. 

Tags were deployed in the Tonsina River in 1997 and 1998, with release estimates of 23,637 and 
23,574, respectively.  Three tag codes were applied each season.  Trapping occurred between 5 
and 13 river km upstream of the confluence with the Copper River.  The NMT Mark IV tag 
injector and detector were used. 

DISCUSSION 
TAG DEPLOYMENT 
This project was designed in such a manner as to tag juvenile chinook salmon ≥50 mm FL.  
Tagging occurred from as early as July 1 and as late as September 3.  Life history information on 
the Copper River chinook salmon stocks is limited, including information regarding size at, and 
timing of, the smolting stage.  The possibility exists that the groups of fish tagged in a given year 
were composed of not only young-of-the-year fish that would smolt the following year, but also 
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Table 3.-Upper Copper River Basin wild chinook salmon coded wire tag release 
summary, 1997-1999. 

     Estimates from Overnight Retention  Valid 
Release Dates   Number  Number Expanded Tag  Tag 

Began Ended  Code Injected  Retained Mortality Retention (%)  Release 
    East Fork Chistochina River    

1998           
July-5 Aug-16  312660 8,002  885 74 99.9  7,920 

July-16 Jul-26  312661 8,081  1,508 38 99.4  7,995 
Aug-2 Aug-10  312662 7,972  1,016 78 100.0  7,894 
Total          23,809 
1999           
Jul-2 Jul-20  310122 8,401  1,998 54 99.9  8,339 

July-23 Aug-1  310123 8,947  947 92 100.0  8,855 
Aug-6 Aug-16  310124 6,606  568 5 100.0  6,601 
Total          23,795 

    Gulkana River    
1997           
July-4 Aug-13  312657 8,942  2,403 196 99.7  8,720 

July-17 Jul-24  312658 7,692  1,458 18 99.9  7,666 
Aug-1 Aug-9  312659 7,611  1,479 93 98.6  7,413 
Total          23,799 
1998           

Jul-23 Aug-1  312704*2 7,275  1,200 17 96.8  7,026 
Aug-3 Aug-14  312705 9,801  1,800 26 95.4  9,325 

Aug-18 Aug-29  310125 7,457  1,800 0 99.0  7,382 
Total          23,733 
1999           
Jul-1 Sept-3  310116 10,014  2,655 6 99.9  9,998 

Aug-3 Aug-31  310117 10,836  3,000 11 99.9  10,814 
Aug-19 Aug-24  310118 3,124  0 0 100.0  3,124 
Total          23,936 

    Klutina River    
1997           
July-2 Aug-26  1301031002 6,671  1,660 104 100.0  6,567 

July-15 Jul-26  1301031003 8,680  1,552 154 100.0  8,526 
July 29 Aug-8  1301031004 9,010  1,510 172 100.0  8,838 
Total          23,931 
1999           
Jul-1 July-14  310119 6,257  1,593 129 99.9  6,122 

July-14 July-29  310120 6,898  1,230 107 99.6  6,764 
Aug-3 Aug-17  310121 10,170  1,626 68 99.6  10,062 

Aug-17 Aug-18  310126 1,245  206 18 99.5  1,221 
Total          24,169 

    Tonsina River    
1997           

July-11 Aug-21  312663 6,933  2,943 39 96.2  6,839 
July-28 Aug-8  312701 5,186  2,174 20 96.2  4,970 
Aug-11 Aug-21  312702 12,135  2,047 53 97.9  11,828 
Total          23,637 
1998           
Jul-9 July-17  1301031005 5,146  1,318 105 99.2  5,001 

July-21 July-31  1301031006 10,834  1,425 43 99.6  10,748 
Aug-5 Aug-13  1301031007 7,927  1,000 47 99.3  7,825 
Total          23,574 
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fish that would smolt in the year tagged.  The operational plan does not address this factor; 
however, this possibility should be considered in the analysis of tag returns. 

The only complication throughout the tag release phase occurred during the 1998 season.  At the 
start of this season, on the Gulkana River, two initial sets of tags were deployed at an incorrect 
cut length setting.  Specifically, 1.1 mm length tags were cut at half-length on insertion.  A total 
of 5,953 tags with the code of 312703 and 2,600 tags with the code of 312704 were applied in 
this manner.  These releases were not included in estimates of valid tag releases.  The setting on 
the machine was corrected, the use of code 312704 was continued, and an additional 7,275 tags 
of this code were applied at the proper setting (valid release estimate of 7,024).  Any recovery of 
tags of this code will need to be verified as being 1.1 mm in length, as opposed to 0.5 mm.  Any 
data from mis-cut tags will not be considered in the analysis for this project.  The tag lab is aware 
of this condition and confirmed their ability to distinguish these mis-cuts.  In the database, the 
mis-cuts are recorded as 312704*1 and the correct cuts are recorded as 312704*2. 

TAG RECOVERY 
The next phase of operations will be the inspection of the commercial fishery for marks (missing 
adipose fins), scheduled to begin in 2001.  With the limited life history information available on 
Copper River chinook salmon stocks, age-class compositions of juveniles in the systems that 
were tagged are unknown.  However, as a precursor to predicting the years of return for the 
tagged individuals, recent five-year averages of the estimated age-class composition of chinook 
salmon harvested in the Copper River District commercial fishery were calculated (Table 4). 

 

Table 4.-Estimated age-class composition of chinook salmon harvested in the Copper 
River District commercial fishery, 5-year averagea, 1994-1998. 

Age-Class 

0.2 1.1 1.2 1.3 2.2 1.4 2.3 1.5 2.4 

0.1% 0.2% 6.7% 52.1% 0.2% 39.2% 0.6% 0.3% 0.4% 
a  Data from Donaldson et al. (1995) and Morstad et al. (1996-1999). 

 

To provide estimates of when to expect the return of released tags, the average age-class 
compositions were assumed to be similar for juveniles and harvested adults, combined by age of 
brood, and applied to the number of tag releases for each stock and year of tagging.  (For the 
purpose of these estimates, it was assumed that all fish tagged in a given year were young-of-the-
year.)  Table 5 provides these estimates of anticipated return years, shown in percentages of the 
tag releases, by stock.  From these estimates, screening of the commercial harvest and tag 
recovery is planned to begin in 2001, continuing through 2004.  This period should cover the 
prime years of recovery for all releases, in addition to the releases of each stock tagged. 
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Table 5.-Estimated years of returna of tag releases, shown in percentages of the 
total releases for each stock tagged, for the Upper Copper River Basin wild chinook 
salmon coded wire tagging project. 

 Stock Tagged  

Return 
Year 

E.F.Chistochina Gulkana Klutina Tonsina All Stocks 

2000 0.0% 2.3% 3.3% 3.5% 2.3% 

2001 3.5% 20.1% 26.7% 30.1% 20.1% 

2002 30.1% 32.9% 22.6% 46.0% 32.9% 

2003 46.0% 31.0% 27.2% 19.7% 31.0% 

2004 19.7% 13.2% 19.4% 0.4% 13.2% 

2005 0.4% 0.3% 0.4% 0.0% 0.3% 

 100.0% 100.0% 100.0% 100.0% 100.0% 
a Calculations based on 5 year average of age composition estimates of chinook salmon 

harvested in the Copper River District commercial fishery, 1994-1998. 
 

Much of the chinook salmon harvest of the Copper River District fishery is delivered to tenders 
near the point of harvest.  The tenders then transport catch to processors located in either 
Cordova or Valdez.  In addition, catcher vessels deliver directly to the Cordova processors.  All 
of the catch is processed in either Cordova or Valdez; offshore processing is not involved.  The 
majority of the catch is processed in Cordova.  The majority of the chinook harvest typically 
occurs from mid-May through mid-June and then drops off through the end of June. 

Technicians will screen the chinook salmon harvest upon delivery to the processing plants in 
Cordova and Valdez.  Screening objectives are at least 20% of the catch during weeks 1-4 of the 
fishery, and 50% during weeks 5-6 when the catch is typically much lower.  All heads of 
individuals found to be missing the adipose fin will be removed and shipped to the ADF&G 
CWT Lab in Juneau for tag dissection and code identification.  Data from this process will then 
be analyzed with results presented in a final project report. 
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